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Question #: 31 
10: 52230 Which of the following is NOT a common symptom of atrial fibrillation? 
Corect 
© Flag question Select one: 


SRE lightheadedness * 
Decreased exercise capacity X% 
Shortness of breath X 


Numbness in w . 
hands and feet Rose Wang (ID:113212) this answer is correct. The sensation of numbness in 


the periphery is not a common symptom of atrial fibrillation. 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify common symptoms of atrial fibrillation (AF). 


BACKGROUND: 


Atrial fibrillation (AF) is a form of supraventricular tachycardia with irregular rapid heartbeats. The upper atrial 
chambers beat out of coordination with the lower ventricles which leads to an irregular flow of blood. 
Complications of AF include stroke and heart failure. Symptoms of AF include: 


* Heart palpitations 
e Tachycardia 

* Shortness of breath 
* Lightheadedness 
* Syncope 


© Decreased exercise capacity 


RATIONALE: 


Correct Answer: 
e Numbness in hands and feet - The sensation of numbness in the periphery is not a common 


symptom of atrial fibrillation. 


Incorrect Answers: 
© Lightheadedness - Lightheadedness is a common symptom of atrial fibrillation. 
© Decreased exercise capacity - Decreased exercise capacity is a common symptom of atrial fibrillation. 


e Shortness of breath - Shortness of breath is a common symptom of atrial fibrillation. 


TAKEAWAY/KEY POINTS: 

A numbing sensation in the hands and toes is not a common symptom of atrial fibrillation. 

REFERENCE: 

[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https///myrxtx.ca. 

[2] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 


Heart Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 
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Question #: 33 


1D: 52195 
Corect 
Y Fiag question 
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The correct answer is: Numbness in hands and feet 


In which of the following individuals would rhythm control NOT be preferred over rate control for the 
treatment of atrial fibrillation? 


Select one: 


An 87-year-old malewith v 


a A Rose Wang (ID:113212) this answer is correct. Rhythm control is 


not preferred in the elderly or patients that are asymptomatic. 


A 65-year-old female whose shortness of breath is affecting her ability to work % 
A 72-year-old female with multiple recurrences of atrial fibrillation * 
A 68-year-old female with uncontrolled atrial fibrillation on diltiazem and metoprolol % 


| Correct 
Marks for this submission: 1.00/1.00, 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To understand when rhythm control is recommended over rate control. 


BACKGROUND: 


The choice of pursuing rhythm control or rate control is dependent on individual patient factors and 
preferences. Rhythm contol may be preferred in patients with recently diagnosed atiial fibriltion (<1 year 

ighly symptomatic atrial fibrillation or significant quality of life impairment, multiple recurrences, difficulty in 
achieving rate control, and/or arrhythmia-induced cardiomyopathy. Rate control may be favoured in patients 
with persistent AF who are less symptomatic, or in patients who do not desire or are unable to achieve sinus 
rhythm. Rate control is also preferred in the elderly as they are more sensitive to side effects from rhythm 
control drugs and atrial fibrillation is often permanent and asymptomatic in this population. The adverse 
effect profile of the treatment is dependent on the medications chosen, however, those who are taking 
antiarrhythmics to achieve rhythm control tend to experience more adverse effects than those who are 
pursuing rate control using Beta-Blockers (BBs) or non-Dihydropyridine Calcium Channel Blockers (non-DHP 
CBs). In patients with newly diagnosed atrial fibrillation (<1 year), early rhythm control has been associated 
with reduced cardiovascular deaths and stroke rates. 


RATIONALE: 
Correct Answer: 


* An 87-year-old male with asymptomatic tachycardia - Rhythm control is not preferred in the elderly 
or patients that are asymptomatic. 


Incorrect Answers: 


* A 65-year-old female whose shortness of breath is affecting her ability to work - Rhythm control is 
recommended in individuals with highly symptomatic atrial fibrillation. 


* A 72-year-old female with multiple recurrences of atrial fibrillation - Rhythm control is 
recommended in individuals with multiple recurrences of atrial fibrillation. 


e A 68-year-old female with uncontrolled atrial fibrillation on diltiazem and metoprolol - Rhythm 
control is recommended in individuals who fail on rate control. 


TAKEAWAY/KEY POINTS: 


Rhythm control is preferred in the following instances: highly symptomatic individuals with a reduced quality 
of life, multiple recurrences, failing rate control, and arrhythmia-induced cardiomyopathy. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Ezekowitz, Justin A. et al. 2017 Comprehensive Update of the CCS Guidelines for the Management of 
Heart Failure. Can J Cardiol. 2017;33:1342-1433. 
https://www.ccs.ca/eguidelines/Content/Topics/HeartFailure/72 1%620Atrial%20Fibrillation.htm. 


The correct answer is: An 87-year-old male with asymptomatic tachycardia 


Which of the following medications is NOT used for rhythm control in atrial fibrillation? 


Select one: 


Amiodarone * 
Flecainide ® 


Verapamil v 


Question #: 34 


10: 52183 
Corect 


¥ Fag 


Rose Wang (ID:113212) this answer is correct. Non-dihydropyridine (non-DHP) 
calcium channel blockers, such as verapamil, are used for rate control, not rhythm 
control. 


Sotalol % 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify medications used for rhythm control in patients with atrial fibrillation (AF). 


BACKGROUND: 


The goal of rhythm control is to restore normal sinus rhythm, with improvements in symptoms of AF. Rhythm 
control is established with the use of antiarrhythmics and can be accomplished in both acute and long-term 
treatment settings. The antiarrhythmics used for rhythm control in AF can be categorized as class IC (e.g. 
flecainide, propafenone), and class Ill (amiodarone, dronedarone, sotalol). The choice of antiarrhythmic is 
dependent on the individual patient factors, such as the presence of structural heart disease, and the 
clinician's judgement. 


When pursuing rhythm control, the following should be considered: 


* Amiodarone is the only rhythm control agent that may be used safely in patients with heart failure and 
a left ventricular ejection fraction (LVEF) of 40% or less 


Patients with heart failure and LVEF >40% may use either amiodarone or sotalol 


Patients who do not have heart failure, but have coronary artery disease (CAD) may use either 
amiodarone, sotalol, or dronedarone 


Patients without CAD or heart failure may use flecainide, propafenone, amiodarone, dronedarone, or 
sotalol 


An AV nodal blocking agent such as a non-dihydropyridine (non-DHP) calcium channel blocker or a 
beta-blocker should always be co-prescribed with propafenone or flecainide to maintain ventricular 
rate control 


RATIONALE: 
Correct Answer: 


e Verapamil - Non-dihydropyridine (non-DHP) calcium channel blockers, such as verapamil, are used for 
rate control, not rhythm control. 


Incorrect Answers: 


e Amiodarone - Amiodarone is one of the most common medications used for rhythm control. 
e Flecainide - Flecainide is a medication commonly used for rhythm control. 


* Sotalol - Sotalol is a common rhythm control medication for atrial fibrillation. 


TAKEAWAY/KEY POINTS: 


Non-DHP calcium channel blockers such as verapamil or diltiazem are not used for rhythm control in atrial 
fibrillation. Non-DHP calcium channel blockers (or beta-blockers) are co-prescribed with flecainide or 
propafenone to maintain ventricular rate control. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtx.ca. 


[2] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 


The correct answer is: Verapamil 


Which of the following patients would be the most appropriate candidate for "Pill-in-the-Pocket" (PIP) 
antiarrhythmic therapy? 


Select one: 


A 70-year-old female patient with persistent atrial fibrillation (AF) and recent myocardial infarction % 
A 48-year-old male patient with {v s 
Paor EA a ne ENa Rose Wang (ID:113212) this answer is correct. PIP is 


are ear ea culate ecton appropriate for patients with “low burden’ 
fraction (LVEF) of 65% paroxysmal AF occurring less than once a month and 
their LVEF must be > 50%, 


Question #: 35 


1D: 52234 
Corect 


Fag question 


A 22-yeal-UlU maie pauent WILN permanent AF ana LVEF UI 3U70 % 


A 60-year-old female patient with paroxysmal AF experiencing 10 AF episodes per month withno X 
other medical conditions 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To understand when “Pill-in-the-Pocket" (PIP) antiarrhythmic therapy is indicated. 


BACKGROUND: 


Atrial fibrillation (AF) can be classified as paroxysmal, persistent, long-standing persistent, or permanent. 
Paroxysmal AF is defined by recurrent, self-terminating episodes that last less than 7 days. AF is considered 
persistent if episodes last longer than 7 days, but less than 12 months. Long-standing persistent is when AF is 
continuous for more than 12 months, but sinus rhythm restoration is being attempted (through either 
medication or electrical cardioversion). Permanent AF is continuous AF lasting longer than 12 months, but 
sinus rhythm restoration is no longer being pursued. 


Certain patients with paroxysmal AF may be candidates for “Pill-in-the-Pocket” (PIP) antiarrhythmic therapy. 
This is when antiarrhythmic medication is taken "as needed”, only when experiencing an AF episode, rather 
than continuously. 


Appropriate candidates for PIP are patients with “low burden", symptomatic, paroxysmal AF episodes 
‘occurring less than once a month, lasting more than 2 hours at a time, with no severe or disabling symptoms 
such as fainting, severe chest pain or dyspnea. PIP is contraindicated for patients with left ventricular ejection 
fraction (LVEF) <50%, significant hypertrophy of the left ventricle, ischemic heart disease (e.g. myocardial 
infarction, angina), hypotension (SBP <100 mmHg), advanced atrioventricular (AV) block or sinus node 
dysfunction, or abnormal conduction parameters (e.g. prolonged QRS or PR interval, pre-excitation). 


RATIONALE: 
Correct Answer: 
e A 48-year-old male patient with paroxysmal AF occurring once every 3 months and left ventricular 


ejection fraction (LVEF) of 65% - PIP is appropriate for patients with “low burden” paroxysmal AF 
occurring less than once a month and their LVEF must be >50%. 


Incorrect Answers: 


* A 70-year-old female patient with persistent atrial fibrillation (AF) and recent myocardial infarction 
- PIP is only used for paroxysmal AF and is contraindicated in patients with ischemic heart disease (e.g. 
recent myocardial infarction). 


A 55-year-old male patient with permanent AF and LVEF of 30% - PIP is not appropriate for patients 
with permanent AF. In addition, LVEF <50% is a contraindication to PIP therapy. 


A 60-year-old female patient with paroxysmal AF experiencing 10 AF episodes per month with no 
other medical conditions - PIP is appropriate for patients with "low burden” paroxysmal AF occurring 
less than once a month. 


TAKEAWAY/KEY POINTS: 


Appropriate candidates for PIP are patients with “low burden”, symptomatic, paroxysmal AF occurring less 
than once a month, lasting more than 2 hours at a time, with no severe or disabling symptoms. PIP is 
contraindicated for patients with LVEF <50%, significant hypertrophy of the left ventricle, ischemic heart 
disease, hypotension, advanced AV block or sinus node dysfunction, or abnormal conduction parameters. 


REFERENCE: 


[1] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Society Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 


The correct answer is: A 48-year-old male patient with paroxysmal AF occurring once every 3 months and left 
ventricular ejection fraction (LVEF) of 65% 


KLis on a few different medications and is found to have a measured QT interval of 512 msec. 


Which of KL's medications is NOT a likely contributor to his prolonged the QT interval? 


Select one: 
Sotalol * 
Azithromycin % 
Clopidogrel 


Rose Wang (ID: 113212) this answer is correct. Anti-platelets are not known to cause 
increased QT interval or Torsades de Pointes. 


Amitriptyline % 


Question #: 36 
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| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial fibrillation 


LEARNING OBJECTIVE: 
To identify medications that increase the risk for Torsades de Pointes. 


BACKGROUND: 


Torsades de pointes (TdP) is a specific heart condition where an abnormal heart rhythm can lead to 
symptoms of an irregular heartbeat and possibly cardiac death if untreated. It is a type of ventricular 
tachycardia, similar to atrial fibrillation that may arise from an extended QT interval. Most episodes are 
transient and will return to normal sinus rhythm but some episodes may be prolonged in duration and cause 
symptoms such as palpitations, lightheadedness, fainting and, if persistent, may lead to death. 


Some risk factors for TdP include: 
e Hypokalemia 
© Hypomagnesemia 


* Hypocalcemia 


Bradycardia 
* Hypothyroidism 


e Heart failure 


Some medication-related risk factors include: 
© Antiarrhythmics such as amiodarone, sotalol, quinidine 
* Fluoroquinolone antibiotics such as moxifloxacin 
© Macrolide antibiotics such as azithromycin 
* Azole antifungals such as ketoconazole 


* Antidepressants such as amitriptyline and venlafaxine 


RATIONALE: 
Correct Answer: 


e Clopidogrel - Anti-platelets are not known to cause increased QT interval or Torsades de Pointes. 


Incorrect Answers: 
* Sotalol - Sotalol is known to increase the QT interval and predispose patients to Torsades de Pointes. 
© Azithromycin - Azithromycin is a macrolide that is known to increase the QT interval. 


* Amitriptyline - Some antidepressants such as amitriptyline are known to increase the QT interval. 


TAKEAWAY/KEY POINTS: 


Clopidogrel is an anti-platelet medication used to prevent thromboembolic events. There is no risk for 
extended QT intervals or Torsades de Pointes from this medication. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. httpsi//myrxtx.ca. 

[2] Yap YJ. Drug induced QT prolongation and torsades de pointes. Heart 2003;89:1363-1372. 
httos://heart.bmj.com/content/89/11/1363.citation-tools 


The correct answer is: Clopidogrel 


LT is a 76-year-old male who is diagnosed with atrial fibrillation and has a CHADS2-65 score of 4. LT’s 
eGFR = 14 mL/min. 


Which of the following anticoagulants would be the safest option for stroke prevention in LT? 


Select one: 
Acetylsalicylic acid ® 
Dabigatran® 
Edoxaban * 
Warfarin w 


Rose Wang (ID:113212) this answer is correct. Warfarin is appropriate for LT since it is 
not contraindicated in renal failure. 


Question #: 37 


1D: 52236 


Send Feedback 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify proper anticoagulant therapy based on patient-specific factors. 


BACKGROUND: 


Anticoagulation therapy is warranted in atrial fibrillation to reduce the risk of future cardiac events. The most 
common complications of atrial fibrillation are blood clots that form in the heart and may travel to other 
organs and lead to ischemia. Oral anticoagulants are recommended for patients with an increased risk of 
stroke as per CHADS -65 risk tool. Clinicians should also estimate the risk of bleeding when deciding on 
treatment by using the HAS-BLED score. Apixaban, dabigatran, edoxaban, and rivaroxaban are approved for 
the prevention of systemic embolism in patients with atrial fibrillation. 


Approval of dabigatran was based largely on the RE-LY study, which randomized patients to warfarin or 
dabigatran and showed that dabigatran 150 mg twice a day was superior to warfarin in preventing stroke 
and systemic embolism. This study also showed a statistically significant increase in the risk of gastric 
intolerance with dabigatran use versus warfarin. Dabigatran is contraindicated when creatinine clearance is 
less than 30 mL/min. Warfarin is also a treatment option; however, the many interactions (e.g. acetaminophen 
increasing INR), routine monitoring, and side effects may limit its use. Warfarin can be used in kidney failure. 
Rivaroxaban is an anticoagulant with limited clinical evidence that exists for use with a creatinine clearance 
between 15 - 30 mL/min and when the creatinine clearance is less than 15 mL/min, rivaroxaban should not 
be used. Apixaban cannot be used with a creatinine clearance less than 15 mL/min and has limited clinical 
evidence with a creatinine clearance below 30 mL/min. Edoxaban cannot be used if the creatinine clearance is 
less than 15 mL/min. 


RATIONALE: 
Correct Answer: 


© Warfarin - Warfarin is appropriate for LT since it is not contraindicated in renal failure. 


Incorrect Answers: 


ic acid - Acetylsalicylic acid is an antiplatelet and LT requires an anticoagulant based on 


e Dabigatran - Dabigatran cannot be used because LT’s eGFR is below 30 mL/min. 


e Edoxaban - Edoxaban cannot be used because LT’s eGFR is below 15 mL/min. 


TAKEAWAY/KEY POINTS: 
The anticoagulants such as apixaban, rivaroxaban, edoxaban, and dabigatran cannot be used in severe renal 
impairment. Warfarin is the only anticoagulant approved for use in severe renal impairment. 

REFERENCE: 

[1] Ezekowitz, Justin A. et al. 2017 Comprehensive Update of the CCS Guidelines for the Management of 
Heart Failure. Can J Cardiol. 2017;33:1342-1433. 


https://www.ccs.ca/eguidelines/Content/Topics/HeartFailure/721%20Atrial%20Fibrillation.htm. 
[2] Xarelto ®. Rivaroxaban. In RxTx Drugs. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Warfarin 


ARis a 50-year-old male with peripheral vascular disease and is on ASA for thrombosis preven 
has recurrent atrial fibrillation episodes that last less than a week but is not taking any medi 
for the condition. 


What type of atrial fibrillation does AR have? 


Select one: 


Paroxysmal v s y 
Rose Wang (ID:113212) this answer is correct. “Paroxysmal” refers to recurrent 


episodes that last less than 7 days and terminate spontaneously. Low-burden 
paroxysmal episodes do not require daily maintenance treatment and are usually 
treated with the pill-in-the-pocket strategy. 

Persistent X% 

Mild * 

Permanent * 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify the subtvnes of atrial fibrillation. 


Question #: 38 


1D: 52007 


Corect 


BACKGROUND: 


Atrial fibrillation is an abnormal, irregular and often rapid heart rate that increases cardiovascular risk. This 
condition is one of the subsets of supraventricular tachycardia and increases the risk of stroke, heart failure, 
and other heart-related complications. The upper atrial chambers beat out of coordination with the lower 
ventricles which leads to an irregular flow of blood. This may lead to symptoms of heart palpitations, 
shortness of breath and weakness. Episodes of atrial fibrillation may be transient or may last long enough 
that emergency medical treatment may be warranted. The most common complications of atrial fibrillation 
are blood clots that form in the heart and may travel to other organs and lead to ischemia. 


Paroxysmal atrial fibrillation is an irregular heartbeat lasting less than 7 days. Persistent atrial fibrillation 
occurs with atrial fibrillation that lasts more than 7 days but less than one year. Permanent atrial fibrillation 
occurs when atrial fibrillation lasts over one year. Within paroxysmal AF, there are two subcategories; high 
and low burden recurrence distinguish how often episodes appear and the effect they have on the quality of 
life. If these symptoms greatly affect daily activities, it is said to have a high burden or recurrence. High- 
burden recurrence will be treated with maintenance anti-arrhythmic therapy and possibly catheter ablation if 
persistent. Low burden recurrence results in "pill-in-the-pocket" anti-arrhythmic therapy. Beta-blockers and 
non-DHP calcium channel blockers are the rate-controlling medications used and flecainide and 
propafenone specifically, are the only antiarrhythmics that are used. These medications need to be 
immediate-release formulations to ensure rapid effects. Suitable candidates should not have LV dysfunction 
or sinus bradycardia. Intermittent single-dose therapy minimizes exposure to unnecessary therapy between 
events. 


RATIONALE: 
Correct Answer: 
* Paroxysmal - “Paroxysmal” refers to recurrent episodes that last less than 7 days and terminate 


spontaneously. Low-burden paroxysmal episodes do not require daily maintenance treatment and are 
usually treated with the pill-in-the-pocket strategy. 


Incorrect Answers: 


Persistent - “Persistent” refers to recurrent episodes lasting more than a week and requiring 
cardioversion or medication to restore sinus rhythm or control rate. 


Mild - “Mild” is not a type of atrial fibrillation. However, paroxysmal may be considered the mildest 
form of atrial fibrillation. 


Permanent - "Permanent" is used to classify people who suffer from atrial fibrillation for over a year as 
it can not be terminated using cardioversion or medication. 


TAKEAWAY/KEY POINTS: 


Paroxysmal atrial fibrillation is defined as episodes of atrial fibrillation that last less than 7 days and return to 
a normal heart rate and rhythm without daily maintenance treatment. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 


[2] Ezekowitz, Justin A. et al. 2017 Comprehensive Update of the CCS Guidelines for the Management of 
Heart Failure. Can J Cardiol. 2017;33:1342-1433. 
httos://www.ccs.ca/eguidelines/Content/Topics/HeartFailure/721%20Atrial%20Fibrillation.htm. 


The correct answer is: Paroxysmal 


FRis a 74-year-old female who presents to your community pharmacy complaining of nausea, 
diarrhea, and dizziness for the past three days. She denies any recent changes in her lifestyle or 
darone by a cardiologist about 3 weeks ago. FR has atrial 
n and amiodarone was initiated in hospital for rhythm control. She filled her discharge 
ion for amiodarone at a different pharmacy. Her current medications are: ASA EC 81 mg 
oxin 0.25 mg daily, enalapril 20 mg daily, and amiodarone 200 mg daily. The doses of FR's 
medications (excluding amiodarone) have not changed in the last 6 months. FR suspects that she has 
the stomach flu and would like something over-the-counter to manage her symptoms. 


Which of the following is the most appropriate recommendation for FR? 


Select one: 


Use loperamide and dimenhydrinate for symptom relief ® 
Go to emergency ¥ 


room for Rose Wang (ID:113212) this answer is correct. Amiodarone may take a few 
evaluation of months to reach steady-state concentrations. Amiodarone is also known to 
serum digoxin inhibit the clearance of digoxin, which may lead to digoxin toxicity (nausea, 


lols diarrhea and dizziness, etc.) 


Contact MD to discontinue aspirin until the symptoms resolve % 


Contact MD to discontinue amiodarone until the symptoms resolve % 


| Correct 
Marks for this submission: 1.00/1.00. 


Question #: 39 
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HUPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 
To identify drug-drug interactions for medications used in the treatment of atrial fibrillation. 


BACKGROUND: 


Digoxin is a second-line agent for rate control in patients with atrial fibrillation. It is considered less effective 
for rate control than first-line agents (e.g. beta-blockers, non-dihydropyridine calcium channel blockers) and 
is associated with more side effects, a narrow therapeutic range, and several drug interactions. 


Digoxin toxicity can occur with high serum levels. Risk factors for digoxin toxicity include older age, 
dehydration, renal impairment, heart failure, hypokalemia, hypomagnesemia, hypercalcemia, low body 
weight, and drug interactions (e.g. amiodarone, beta-blockers, calcium channel blockers, diuretics). 
Symptoms of digoxin toxicity include: nausea, vomiting, diarrhea, confusion, visual disturbances (specifically, 
a yellow filter or tint in the visual field), and dizziness. Severe digoxin toxicity can result in life-threatening 
arrhythmias. Most patients with digoxin toxicity will have serum levels >2.0 ng/mL. Serum levels of <1.2 
ng/mL are recommended for rate control. Digoxin levels should be taken at least 6 hours after an oral dose. 


Concurrent use of amiodarone and digoxin can increase digoxin serum levels by up to 100%. Consequently, a 
reduction in the dose of digoxin (usually by approximately 50%) is recommended when initiating amiodarone 
therapy. Amiodarone is highly lipophilic and has a half-life of 25-110 days with a calculated average of 58 
days. Due to amiodarone’s long half-life, symptoms of digoxin toxicity may not present until weeks after 
initiation of amiodarone therapy. 


RATIONALE: 
Correct Answer: 
* Go to emergency room for evaluation of serum digoxin levels - Amiodarone may take a few months 


to reach steady-state concentrations. Amiodarone is also known to inhibit the clearance of digoxin, 
which may lead to digoxin toxicity (nausea, diarrhea and dizziness, etc.) 


Incorrect Answers: 


Use loperamide and dimenhydrinate for symptom relief - This may help with symptoms but will not 
treat FR's underlying issue. 


Contact MD to discontinue aspirin until the symptoms resolve - Discontinuing ASA will not improve 
FR's symptoms or treat the underlying issue. 


Contact MD to discontinue amiodarone until the symptoms resolve - Discontinuing amiodarone 
may place the patient at more risk since FR requires it for antiarrhythmic treatment. 


TAKEAWAY/KEY POINTS: 


Amiodarone can increase the concentration of digoxin. The side effects FR is experiencing are likely due to 
digoxin toxicity. 


REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Jason G Andrade, Martin Aguilar, Clare Atzema, et al. The 2020 Canadian Cardiovascular Society/Canadian 
Heart Rhythm Saciety Comprehensive Guidelines for the Management of Atrial Fibrillation. Can J Cardiol. 
2020 Dec;36(12):1847-1948. 

[B] Andrews P, Anseeuw K, Kotecha D, Lapostolle F, Thanacoody R. Diagnosis and practical management of 
digoxin toxicity: a narrative review and consensus. Eur J Emerg Med. 2023;30(6):395-401. 
doi:10,1097/MEJ.0000000000001065 

[4] JAMP Pharma Corporation. JAMP Digoxin. https://pdf.hres.ca/dpd_pm/00068741,PDF 


The correct answer is: Go to emergency room for evaluation of serum digoxin levels 


LRis a 68-year-old male diagnosed with atrial fibrillation. He comes to your 


today with a 
prescription for diltiazem. 


His current medications include: 


* Acetylsalicylic acid 81 mg once daily 
* Sitagliptin 100 mg once daily 

* Aripiprazole 10 mg daily 

* Loratadine 10 mg once daily PRN 

* Salbutamol 100 mcg HFA 1-2 puffs Q4H PRN 


Which of LR's medications is the most likely to result in a drug-drug interaction? 


Select one: 
Diltiazem and loratadine * 
Diltiazem and sitagliptin * 
Diltiazem and. v 


erotics Rose Wang (ID:113212) this answer is correct. Diltiazem is a CYP 344 inhibitor 
which can increase the serum concentrations of aripiprazole. 


Diltiazem and salbutamol * 


Question # 40 


1p: 52180 
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| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Atrial fibrillation 


LEARNING OBJECTIVE: 
To identify drug-drug interactions based on patient-specific factors. 


BACKGROUND: 


Medications that are used for rate control include beta-blockers, non-dihydropyridine calcium channel 
blockers (non-DHP CCBs), and digoxin. Digoxin should be considered only when the response to first-line 
agents, non-DHP CCBs and beta-blockers, is inadequate since it is not very effective and there are concerns 
that it may increase mortality. Digoxin should not be used in patients with chronic kidney disease (CKD). 
Beta-blockers can be beta-1 receptor-selective (ie. atenolol, bisoprolol, and metoprolol) or nonselective 
(propranolol, carvedilol, pindolol, nadolol). Beta-blockers, especially non-specific beta-blockers, can worsen 
asthma as they bind to beta-2 receptors in the lungs. Calcium channel blockers should be avoided in heart 
failure, and verapamil is known to cause constipation. Diltiazem and verapamil are both CYP3A4 inhibitors 
which can cause many drug interactions. Medications used to control rhythm include amiodarone, sotalol, 
dronedarone, flecainide, or propafenone. An AV nodal blacking agent such as a non-DHP calcium channel 
blocker or a beta-blocker should always be co-prescribed with propafenone or fiecainide to maintain rate 
control. 


When using rhythm control, the following should be kept in mind: 


© Amiodarone is the only rhythm control agent that can be used with heart failure and a left ventricular 
ejection fraction under 40% 


+ Amiodarone and sotalol are the only agents that can be used with heart failure and a left ventricular 
ejection fraction over 40% 


e Amiodarone, dronedarone, and sotalol are the only agents that can be used in individuals with CAD 


RATIONALE: 
Correct Answer: 


* Diltiazem and aripiprazole - Diltiazem is a CYP3A4 inhibitor which can increase the serum 
concentrations of aripiprazole. 
Incorrect Answers: 
e Diltiazem and loratadine - There are no known drug interactions between diltiazem and loratadine. 
e Diltiazem and sitagliptin - There is no known drug interaction with diltiazem and sitagliptin. 


œ Diltiazem and salbutamol - There is no known drug interaction between diltiazem and salbutamol. 


TAKEAWAY/KEY POINTS: 
Diltiazem is a CYP3A4 inhibitor that increases the serum concentration of CYP3A4 substrates. 
REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 

[2] Wang Z, Chen M, Zhu Let al. Pharmacokinetic drug interactions with clopidogrel: updated review and risk 
management in combination therapy. Ther Clin Risk Manag. 2015;11:449-467. doi: 10.2147/TCRM.S80437. 


The correct answer is: Diltiazem and aripiprazole 


Which of the following agents is the most likely to cause constipation as an adverse effect? 


Select one: 
Verapamil J 
Rose Wang (ID:113212) this answer is correct. Constipation may result from the 
administration of verapamil. 
Sotalol % 
Digoxin X 
Apixaban % 


Marks for this submission: 1.00/1.00. 
TOPIC: Atrial Fibrillation 


LEARNING OBJECTIVE: 


To learn the adverse effects of medications used to treat atrial fibrillation. 


BACKGROUND: 


Medications that are used for rate control include beta-blockers, non-dihydropyridine calcium channel 
blockers, and diaoxin. Diaoxin should be considered only when the response to first-line aaents, non-DHP 
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CBs and beta-blockers, is inadequate since it is not very effective and there are concerns that it may 
increase mortality. Digoxin should not be used in CKD. Beta-blockers can be beta-1 receptor-selective (i,e, 
atenolol, bisoprolol, and metoprolol) or nonselective (propranolol, carvedilol, pindolal, nadolol). Beta- 
blockers, especially non-specific beta-blockers, can worsen asthma as they bind to beta-2 receptors in the 
lungs. Calcium channel blockers should be avoided in heart failure, and verapamil is known to cause 
constipation. Medications used to control rhythm include amiodarone, sotalol, dronedarone, flecainide, or 
propafenone. An AV nodal blocking agent such as a non-DHP calcium channel blocker or a beta-blocker 
should always be co-prescribed with propafenone or flecainide to maintain rate control. 


RATIONALE: 


e Verapamil - Constipation may result from the administration of verapamil. 


Incorrect Answers: 
* Sotalol - Constipation is not a reported adverse effect of sotalol. 
* Digoxin - Constipation is not a reported adverse effect of digoxin. 


* Apixaban - Constipation is not a reported adverse effect of apixaban. 


TAKEAWAY/KEY POINTS: 
Constipation is a common side effect of verapamil. 
REFERENCE: 


[1] Birnie D, Nery P. Cardiovascular Disorders: Supraventricular Tachycardia. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https;//myrxtx.ca. 


The correct answer is: Verapamil 
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